final products, which facilitates their isolation by simple filtration [12] [13] [14] . Keggin-type heteropolyacids (HPAs) have been studied extensively for organic synthetic processes as acid or redox catalysts in homogeneous and heterogeneous media [15, 16] [22] . The present work describe a simple method for the preparation of bis(indole) derivatives by one-pot four-component condensing of indole, aldehydes and active methylene compounds in the presence of 12-tungstophosphoric acid in aqueous media under silent and ultrasound irradiation methods (Scheme 1).
Introduction
Bis(indole)-based compounds have received much attention as important building blocks for the synthesis of various biological active compounds [1] [2] [3] [4] [5] [6] . Bis(indole) derivatives have been prepared via condensation reactions of Indole with various aldehydes or ketones in the presence of either protic or Lewis acids [7] [8] [9] . Ultrasound irradiation is a powerful technique in synthetic organic chemistry. Enhanced reaction rates, simple experimental procedure, and high yields are the notable features of the ultrasound approach as compared to established methods [10, 11] . Organic synthesis in aqueous media is gaining importance in view of the fact that the use of many toxic and volatile organic solvents contributes to pollution. There have been profound research activities in the development of organic reactions in aqueous media offering key advantages such as rate enhancement and insolubility of the tested as the solvents. In these cases, 2-((di(1H Indol-3-yl) (phenyl)methyl)malononitrile was formed in lower yields (Table 1, Under optimized conditions, bis(indole) derivatives were synthesized in high yields under silent and ultrasound irradiation conditions. The results are summarized in Table 2 . It can be observed that the process tolerates both electrondonating and withdrawing substituent in the benzaldehyde. In all cases, the reactions proceeded efficiently at reflux under mild conditions to afford the corresponding products in high yields. All the products were characterized by 1 H-, 13 C-NMR and IR spectra and elemental analyses.
As expected, the reaction could be extended to other aldehydes under the optimized conditions. 2-and 3-pyridinecarboxaldehyde were also chosen to react with Indole and active methylene compounds. The reaction proceeded smoothly as expected in high yields. However, we wanted to obtain the expected bis(indole) derivatives but only indolyl derivatives were obtained. A possible reason for this is that oxidative dehydrogenation of 2-((indolyl)(pyridyl)methylene)malononitriles and 3-(indolyl)(pyridyl) acrylates in the presence of H 3 PW 12 O 40 is less reactive than 2-((aryl)indolyl)methyl)malononitriles and 3-(aryl) (indolyl)acrylates respectively.
1 H-and 13 C-NMR spectra of the crude mixture clearly indicate that formation of the product lead to one stereoisomer. The results are summarized in Table 3 . To explore the scope and limitations of this reaction further, we extended our studies to the reaction of pyrrole, aldehydes and active methylene compounds in the present of 12-tungstophosphoric acid as catalyst in aqueous media at 90 °C under silent conditions. The reaction proceeded smoothly and a black sticky mixture was achieved after 3 h. In accord with the literature, we think that pyrrole as an acid sensitive compound undergoes polymerization reactions without any Michael addition reactions occurring. 
Experimental section General

Typical experimental procedure
Silent method
A mixture of Indole (0.12 g, 1 mmol), malononitrile (0.5 mmol, 0.03 g), benzaldehyde (0.5 mmol, 0.06 g), and catalyst (3.4 mol %) was refluxed at 95 °C in water (8 mL) for appropriate time. The completion of the reaction was monitored by TLC. After cooling the resulting precipitate was filtered, and recrystallized from ethanol to afford the pure product. The oily mixture was firstly extracted by CH 2 Cl 2 , and then the residue was purified by column chromatography eluting with chloroform/n-hexane, 9:1.
Ultrasound method
A mixture of indole (0.12 g, 1 mmol), malononitrile (0.5 mmol, 0.03 g), benzaldehyde (0.5 mmol, 0.06 g), and catalyst (3.4 mol %) in water (8 mL) was subjected to ultrasound irradiation at 95 °C for appropriate time. The completion of the reaction was monitored by TLC. After cooling the resulting precipitate was filtered, and recrystallized from ethanol to afford the pure product. The oily mixture was firstly extracted by CH 2 Cl 2 , and then the residue was purified by column chromatography eluting with chloroform/n-hexane, 9:1.
Spectroscopic deta
2-(Di(1H-indol-3-yl)(phenyl)methyl)malononitrile ( 
